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ASSESSMENT OF TWO DESK-TOP COMPUTER SIMULATIONS USED TO TRAIN
TACTICAL DECISION MAKING (TDM) OF SMALL UNIT INFANTRY LEADERS

EXECUTIVE SUMMARY

Research Requirement:

Success in the current operating environment requires that US Army small unit Infantry
leaders make rapid, adaptive, tactical decisions in response to uncertain and changing battlefield
conditions. This requirement has increased demands for improving the cognitive skills of current
and future Infantry leaders. In response, the Department of Defense (DoD) has issued directives
to develop and implement computer-based simulations and games for sharpening leaders’
cognitive skills while attempting to reduce training costs. This report represents ongoing research
in this area and documents an assessment of two desk-top computer simulations used to train
small unit Infantry leaders’ tactical decision making.

Procedure:

Fifty-two Infantry leaders attending the Basic Non-Commissioned Officer Course
(BNCOC) at Fort Benning, Georgia, served as participants for this assessment. Thirteen leaders
completed two urban-based scenarios (patrol and defense) with a desk-top version of a
simulation named Soldier Visualization Station (SVS). These leaders completed the scenarios
under the direction of a qualified observer/controller, interacted with role players during mission
execution, and participated in after-action reviews. The 39 others completed the same scenarios
using a desk-top simulation named Simulation Field Exercise, or SimFX. Leaders in the SimFX
group completed the scenarios without instructor intervention or any human interaction.

Pre-execution measures were obtained of the leaders’ military background, combat
experience, and decision-making style. Leaders were assessed on their ability to make effective
situational judgments by completing pre- and post execution situation judgment tests. During the
execution of the two scenarios, leaders’ were rated on their ability to make rapid, accurate,
tactical decisions when faced with uncertain, changing combat conditions. A questionnaire
administered after the simulation exercise documented their sense of personal involvement
during mission execution, their perceptions of the training value of the simulation they used, and
opinions of its strengths and weaknesses.

Findings:

In general, the use of desk-top simulations have potential value for training the tactical
decisions leaders make during exercises that normally require greater expenditures of resources.
The methods used to train with the simulations (i.e., observer/controller facilitated or stand-
alone), the characteristics of the simulations themselves, and the previous experiences that
leaders had with specific types of combat missions impacted their tactical decision making, their



perceptions of the training value of desk-top simulations, and their ideas about what they learned
from the experience.

Utilization of and Dissemination of Findings:
The results of this research will influence the future development and use of desk-top
simulations and games for training and assessing the cognitive skills of Infantry leaders.

Findings will be discussed with key individuals from the Army training community at Fort
Benning and others involved in military training and simulation development.
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Assessment of Two Desk-Top Computer Simulations Used to Train
Tactical Decision Making (TDM) of Small Unit Infantry Leaders

Introduction

In June, 2004, the Department of Defense (DoD) issued a directive for developing
efficient, effective methods of training that meet the demands of preparing Soldiers for
the contemporary operating environment (COE). This directive reiterated a previous call
for the development and use of live, virtual, and constructive simulations for leader
training (DoD, 2004).

In response to the DoD’s directive, and in their efforts to meet training
requirements and compensate for tightened resources, the US Army Infantry School at
Fort Benning, Georgia, sought the use of desk-top computer games for training small unit
leaders. Researchers at the Army Research Institute (ARI) at Fort Benning were asked
by the U.S. Army Program Executive Office — Simulations, Training & Instrumentation
(PEO-STRI) to conduct preliminary evaluations of the training effectiveness of these
games (see Beal & Christ, 2004; 2005). During planning for these evaluations, ARI
researchers recognized that a relatively large body of literature on the use of instructional
games already existed. However, none of these studies were specific to the effectiveness
of games used to train military tasks.

Since then, Hays (2005) published a literature review and discussion of the use
and effectiveness of instructional games in a multitude of settings for a wide range of
tasks and purposes. While Hays recognized the DoD’s need to implement innovative
training tools such as games, there were reasons to exercise caution. He concluded that
the empirical research on instructional games was fragmented, and that the
methodologies used in this research were often flawed. He continued by stating that,
while in some circumstances games have offered effective means of training, in others
they have not, and that trainers should not assume that the positive effects of using games
can be generalized to tasks beyond those for which a game was intended to train. Hays
summed up his review by stating, “The empirical research does not make a compelling
case for games as the preferred instructional method (p. 43).”

Along with a firm call for more sound research on the effectiveness of
instructional games, Hays offered recommendations that were consistent with results and
lessons that emerged during our evaluations of games for Infantry leaders (Beal, 2005):

e Games may be effective at training some cognitive tasks and skills when
they are accompanied by other types of instructional support.

e Training objectives should be clear, well defined, and should determine
when and how a game is used.
Instructional feedback should follow performance.
The presence of a qualified instructor is required for effective training.



e Games should not be used as “stand-alone” trainers, but should be part
of an overall instructional process with clearly defined and obtainable
goals.

e After-action reviews should be conducted to reinforce performance that
meets or exceeds a predetermined standard, or to correct poor
performance that does not.

In spite of the lack of a sound body of research on the effectiveness of
instructional games, and regardless of Hays’ recommendation to exercise caution, the
development and use of games to train military tasks is growing rapidly (see Bourge &
McGonigle, 2006). The arena of military institutional training, once reserved for large
scale, relatively expensive simulation systems, is now open to game developers who can
enhance existing systems or provide Soldiers with new low-cost, realistic, immersive
games.

Game or Simulation?

The proliferation of games for military training has blurred the lines between
training games and simulations. The US Army Training and Doctrine Command
(TRADOC) provided the following definitions (TRADOC Pamphlet 350-70-1, 2004):

e Simulation: A method for implementing a model over time; any representation
or imitation of reality, to include environment, facilities, equipment, maneuver
operations, motion, role playing, leadership, etc. It is the representation of
individual study by which a Soldier learns or reinforces previous learning.

e Simulator: A device, computer program, or system that performs simulation; for
training, a device that duplicates the essential features of a task situation and
provides for direct practice; a physical model or simulation of a weapons system,
set of weapons systems, or piece of equipment which endeavors to replicate
some major aspect of the equipment’s operation.

TRADOC has not yet provided a definition specifically for games used for Army
training. Yet, many of the games and simulations that were built recently for training
Army Soldiers can be described by the definitions presented above. This complicates an
understanding of differences between training games and simulations. To complicate
matters further, Hays (2005) stated, “In the literature on instructional games, we often
find the terms simulations, games, simulation-games, and computer games used
interchangeably (p. 9).” Because differences between games and simulations have
become more difficult to identify, it may be more appropriate to understand them
according to the purposes for which they are used and their functional effectiveness'.

’ We used the terms “training games” and “simulations” interchangeably and made no attempt to differentiate training games from
simulations according to any identifying criteria. We placed less emphasis on operational definitions of games and simulations and
more emphasis on they way information was presented, the way games and simulations were used, the training objectives that dictated
their use, and the extent to which their use met training objectives successfully.



Using Desk-Top Computer Simulations to Train Cognitive Tasks and Skills

Pleban, Eakin, Salter, and Matthews (2001) investigated the extent to which a
simulation named the Soldier Visualization Station (SVS) could be an effective means for
training small unit, dismounted Infantry leader cognitive tasks and skills. These
assessments consisted mostly of Infantry leaders executing urban operations-based
scenarios within a fully immersive environment. Training Soldiers in this type of
constricted environment required a relatively high staff-to-Soldier ratio and resulted in a
high cost-to-benefit payoff. However, results from this assessment were corroborated by
Hays’ (2005) more recent conclusions drawn from studies conducted in a variety of
settings. Both sets of evaluations offered evidence suggesting that games and simulations
had the potential to provide Infantry leaders with opportunities to practice cognitive skills
such as situation awareness, adaptability, and tactical decision making.

Based on previous research and Hays’ conclusions, and in keeping with the
Army’s immediate training resource requirements, we proposed that relatively low cost
desk-top computer simulations could provide Infantry leaders with opportunities to
practice some of the same cognitive tasks and skills they practiced using more resource
intensive, fully immersive simulation systems and current field training events. More
specifically, it was the use of desk-top computer simulations for training and assessing
Infantry leader tactical decision making toward which our research efforts were aimed.

Purpose of the Assessment

As stated above, ARI conducted evaluations to determine the effectiveness of
training games developed for small unit Infantry leaders (Beal & Christ, 2004; 2005).
From these evaluations, a collection of empirical questions emerged regarding the use of
desk-top computer games and simulations for training tactical decision making (see Beal,
2005):

e Can desk-top computer games and simulations be used to train and assess
the types of tactical decisions that Infantry leaders initiate under current
training and combat conditions?

e Can lower-fidelity, two-dimensional (constructive) systems provide
tactical decision making opportunities similar to the ones provided by
higher-fidelity, three-dimensional (virtual) systems?

e Can lower-resource, “stand-alone” simulation training experiences allow
tactical decision making similar to higher-resource, instructor-facilitated
simulation training experiences?

e Are there discrepancies between Infantry leaders’ perceived value and
efficacy of desk-top simulation training and their actual tactical decision
making performance when using these simulations?

The purpose of this report was to describe an experiment conducted to address these
questions. This experiment consisted of a comparison of two groups of small unit
Infantry leaders. One group of leaders used a desk-top computer version of a simulation



named the Soldier Visualization Station (SVS), while the other group used a desk-top
simulation named Simulated Field Exercise, or SimFX. The criterion measure for both
groups was rapid and accurate tactical decision making during execution of two urban
operations: patrol and defense.

Soldier Visualization Station (SVS)

The modified version and structure of the SVS used in this research was a desk-
top computer-based simulator that provided dismounted Infantry leaders with a view of a
virtual world via a computer monitor. The simulated terrain in which a leader executed a
mission was based on the McKenna MOUT site at Fort Benning, Georgia. Leaders used
a joystick and a computer keyboard to move and fire weapons within the virtual
environment and a radio headset to communicate up and down the chain of command.
The SVS provided all of the necessary combat and support assets needed for successful
mission execution. The OneSAF Test Bed architecture, which was integrated into the
SVS, provided the necessary semi-automated friendly and opposing forces (for more
complete descriptions of the SVS, see Goldberg, S. L., Knerr, B. W., & Grosse, J. R.,
October, 2003; Knerr, B. W., Lampton, D. R., Goldberg, S. L., Thomas, M. A., Comer,
B. D., Grosse, J. R., Centric, J. H., Blankenbeckler, P., Dlubac, M., Wampler, R. L.,
Siddon, D., Garfield, K. A., Martin, G. A., & Washburn, D. A., 2003)

SimFX

SimFX was developed by Micro Analysis and Design under the Army Phase II
Small Business Innovative Research (SBIR) program (see Christ, R. E., 2006; Archer, R.,
Brockett, A. T., McDermott, P. L., & Warwick, W., 2006). It was described by the
authors in their user guide as follows:

“SimFX is a simulation-based training application designed to teach
information...and decision making skills to small unit leaders as the Army
transitions to the...digital battlefield of the future. [Similar] to immersive
virtual reality or game-based training systems, SimFX cognitively engages
the [leader] in a branching story where he must make a series of decisions
that...affect how the story plays out. Trading the continuous environment
of virtual reality for a series of discrete [decision] points ensures that the
[leader] will encounter specific decisions at specific points in the scenario,
while still engaging the [leader] in the information...and decision making
tasks that constitute training.

The unfolding events in the scenario depend not just on the [decisions]
made by the [leader], but also on the information accessed to make those
decisions. Thus, the [leader] can be rewarded with a successful outcome
when he fuses the correct pieces of information, and is less likely to get
lucky by randomly choosing the correct response without considering the
information sources that are available and forming an understanding of the
situation.



While SimFX has been...designed to support information fusion training
for Infantry small unit leaders in the Army’s future force, its underlying
approach is general and flexible...SimFX is driven by training objectives,
rather than by the tool itself. [SimFX] could be used to develop training
for small unit leaders in conventional...forces, or for decision makers at
other levels in the command hierarchy.

SimFx can also be used to create scenarios based on deliberate practice
training concepts, where the [leader] is presented with a series of decisions
or situations that all focus on rehearsing a single, specific skill (Micro
Analysis & Design, 2006, p.1-2).”

Method
Participants

Fifty-two Infantry leaders attending the Basic Non-Commissioned Officer Course
(BNCOC) at Fort Benning, Georgia, served as participants in this experiment. All
leaders had 11B as their military occupational specialty. Thirteen leaders were assigned
to complete two urban operations-based scenarios (patrol and defense) using a desk-top
version of SVS. Thirty-nine more leaders were assigned to complete the two scenarios
using SimFX>.

Measurement Instruments
Biographical Information Questionnaire

This questionnaire was developed to permit each leader to describe experiences
that might impact his tactical decision making performance and other measures and
outcomes during the experiment (see Appendix A). In addition to obtaining information
such as name, age, rank, and time in service, the questionnaire provided the following:

Whether leaders had combat experience;

Number of urban operations they completed as a squad leader in combat;
Perceived level of computer proficiency and hours per week of computer use;
Frequency of using Army simulations in the past year;

Number of training events completed at the McKenna MOUT site since basic
training;

2 The disproportionate number of leaders representing the two groups was a function of the different
methods used to conduct the simulation exercises and the time constraints imposed by the BNCOC
program of instruction. As described more completely in the Procedures section below, the SVS missions
required a much higher researcher-to-leader ratio than the SimFX missions. As such, the methods used
during the SVS missions restricted the number of leaders to one per session, whereas the SimFX missions
were completed by up to 10 leaders per session. Time constraints imposed by the BNCOC program of
instruction limited SVS sessions to a total of 13.



e Number of hours per week playing video games and perceived level of video
game proficiency.

Decision Making Style Inventory ‘

We used a survey developed by Nygren (2000) to assess the extent to which
leaders employed three types of decision making styles: Analytical, Intuitive, and Regret-
Based Emotional (see Appendix B). The Decision Making Style Inventory consists of 45
items, with 15 items for each of the three scales. Each leader indicated his level of
agreement or disagreement with each item using a six-point scale.

Nygren (2000) reported that the scores on the three scales were orthogonal,
suggesting that each scale represented an independent dimension of decision making
style. As such, a leader could score high or low on more than one scale. The construct
validity of the inventory was established by relating scores from the three scales to other
well established measures of decision strategies. Nygren’s comparisons resulted in the
following conclusions about leaders’ decision styles:

e Leaders who score high on the Analytical scale tend to employ rational thinking
styles, are oriented toward measurable performance, goals and training, rely
heavily on cognition orientation, and are less likely to take risks and make
impulsive decisions.

e Leaders who score high on the Intuitive scale tend to employ experiential
thinking, are less goal oriented, more risk seeking and impulsive, have higher
self-esteem and a stronger belief in luck, are less likely to engage in self-
deception, depression, or causal uncertainty.

e Leaders who score high on the Regret-Based Emotional scale tend to avoid
personal harm to a greater degree, are more workload intolerant, more
performance and goal oriented and self-handicapping, tend to engage in personal
and judgmental self-doubt, depression, and causal uncertainty, tend to take fewer
risks, and have lower self-esteem.

Results from two studies (Nygren, 2000; Nygren & White, 2002) suggested that
the tendency toward either an analytic or intuitive decision style can affect performance
on complex tasks performed by pilots during simulation training. A reliance on an
analytical decision style led to poorer performance than an intuitive approach when there
were multiple sub-tasks, each with its own performance criteria. The studies suggested
also that as levels of workload increased, higher levels of performance were achieved by
participants who tended to employ an intuitive decision making style. Participants who
employed a regret-based emotional style did not experience poorer performance on these
types of tasks. However, Nygren suggested that a regret-based decision strategy might
have a greater affect on performance in more realistic environments where participants
are required to make risky decisions that result in immediate consequences.



Squad Leader Situation Judgment Pre- and Post-Tests

These situation judgment tests were developed to assess squad leaders’
knowledge and ability to make doctrinally and tactically sound decisions under
conditions of uncertainty and time constraints (see Appendixes C, D). The pre- and post-
tests each consisted of 10 tactical situations typical to urban operations in the current
theatre. Following each tactical situation was a list of four or five decisions from which
the leader was required to choose the most effective. The pre-test was administered prior
to the leaders’ simulation experience, and the post-test was administered upon completion
of the experience. '

A group of six military subject matter experts assessed the extent to which the
situation judgment tests presented valid, contextually relevant information. In addition,
they ensured that the situations were written at an appropriate level of difficulty, and that
leaders were provided with doctrinally and tactically sound responses from which they
could choose. The situation judgment tests were then pilot tested, evaluated, and further
modified, resulting in final versions that represented agreement among all the military
subject matter experts involved in the development process.

Tactical Decision Making Rating Scales

In this research, two scenarios were developed to facilitate an assessment of each
leader’s ability to make appropriate, timely, and effective tactical decisions and to direct
patrol and defensive operations successfully (see Appendix E). The scenarios were
executed within a simulated tactical environment, patterned after the McKenna MOUT
site at Fort Benning, in which uncertain conditions emerged during mission execution.
Each leader was required to initiate tactical decisions at specific points that were
presented as critical events during the scenarios.

Two Tactical Decision Making Rating Scales, one specific to the SVS and the other
to SimFX, were developed by a group of military subject-matter experts to assess each
leader’s ability to make effective tactical decisions as uncertain battlefield conditions
emerged during each mission. Copies of these rating scales are given in Appendixes F
and G.

During scenario execution for the leaders assigned to the SVS group, the rating
scale permitted a researcher, an observer/controller, and two confederates to evaluate
each leader’s ability to respond to and make tactical decisions for as many as 33 and 40
mission critical events for the patrol and defense scenarios, respectively. The rating scale
was used to indicate (a) whether the leader recognized the need to initiate a tactical
decision in response to an emergent critical event, (b) whether he was prompted by the
observer/controller to initiate a tactical decision, (¢) whether he initiated a tactical
decision, and (d) if a tactical decision was initiated, whether the consequence was
positive or negative.



For the leaders in the SimFX group, the rating scale permitted the same assessment
characteristics as in the SVS group, except that leaders in the SimFX group were
prompted by the program to initiate a tactical decision at each critical event during a
mission. Both the SVS and SimFX rating scales took into account the possibility that a
tactical decision might not be required for a specific critical event because the event was
not presented during the scenario, because the mission was terminated before the event
could be presented, or because the leader’s plan accounted for the event prior to its
occurrence.

The ranking hierarchy of tactical responses and their corresponding values shown in
Table 1 was determined by a group of six military subject-matter experts at the Combined
Arms Tactics Directorate (CATD) at Fort Benning, Georgia. One member of this group
served as CATD’s Tactics Chief, another served as Deputy Tactics Chief, and four more
served as small group instructors in the Infantry Captains Career Course. Three small
group leaders from the Advanced Non-Commissioned Officer Course (ANCOC)
corroborated the ranking hierarchy. All military experts involved in developing and
corroborating the ranking hierarchy were combat experienced in patrol and defense urban
operations.

Table 1
Ranking Hierarchy and Corresponding Values for Tactical Decision Making During
Scenario Execution

Ranking | Value Tactical Responses

1 Recognized need to respond, implemented appropriate decision, positive
consequence, implemented immediate, proactive follow-on decision.
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Recognized need to respond, implemented appropriate decision, positive
consequence.

Pt
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Recognized need to respond, prompted to respond, implemented appropriate
decision, positive consequence.

—
(=

Recognized need to respond, implemented appropriate decision, negative
consequence.

Recognized need to respond, prompted to respond, implemented appropriate
decision, negative consequence.

Recognized need to respond, implemented poor decision, positive
consequence.

Recognized need to respond, prompted to respond, implemented poor decision,
positive consequence.

2
3
4
5
6
7
8

Recognized need to respond, implemented poor decision, negative
consequence.

9

Recognized need to respond, prompted to respond, implemented poor decision,
negative consequence.

10 Failed to recognize need to respond, did nothing.

11 Failed to recognize need to respond, prompted to respond, did nothing.

12 Recognized need to respond, did nothing.

— N WA W (=)} ~ oo \O

13 Recognized need to respond, prompted to respond, did nothing.




SVS and SimFX Leader Perception Questionnaires

Two questionnaires were developed to document the reactions of leaders to their
experiences with the SVS and SimFX simulations, and copies are given in Appendixes H
and I. Each leader was asked to indicate his perceptions about the simulation to which he
was assigned for the following topics:

Overall training value;

Tactical training value;

Adaptability and decision making opportunities;
Realism and tactical accuracy;

Motivation for training with simulations;
Fidelity and functional accuracy;

Overall opinion of the training experience.

Most of the items on these questionnaires were selected and modified from those used
in previous military training games evaluations (Beal & Christ, 2004, 2005) and from
methods generated for use in large-scale, immersive virtual environments (Singer &
Witmer, 1996; Witmer & Singer, 1994; 1998). We added questions for the purpose of
addressing the empirical issues and lessons learned that emerged during earlier
evaluations and that were listed previously in the report (see also Beal, 2005).

Procedures
SVS Group Procedures

Procedures Prior to Execution of the Patrol Scenario. Leaders in the SVS group
completed a training session one at a time. Personnel during these sessions consisted of
one participating leader, an observer/controller, two confederates, and one researcher (see
Appendix J for a description of the simulation environment). Upon arrival at the ARI
Warfighter Experimentation Laboratory, each leader in the SVS group completed the
Biographical Information Questionnaire, the Decision Making Style Inventory, and the
Squad Leader Situation Judgment Pre-Test. Following completion of these metrics the
observer/controller provided each leader with the following:

Explanation of the purpose of the experiment;

Description of SVS and its component capabilities;

Description of potential tactical issues with computer-generated friendly forces;
General description of battlefield assets and capabilities (detailed in the operations
order discussed below);

Guidelines on and recommendations for interfacing with the simulation;
Guidelines for using the joystick controller;

Guidelines for using the communications radio and its accompanying headset and
controller.



The leader was then given time to practice using the radio, joystick, and computer
keyboard functions until he reported that he was comfortable using them.

The observer/controller issued a 3platoon-level operations order for the patrol
scenario to the leader (see Appendix K)'. The observer/controller instructed the leader to
study the operations order carefully, to take notes, and to convert the order to the
appropriate squad level. Upon completion of studying and converting the platoon-level
operations order, the observer controller provided the leader with additional written and
verbal information about the operations order and the purpose of the patrol mission.

Procedures for Executing the Patrol Scenario. During execution of the patrol
scenario, the observer/controller observed all mission events from a master computer. He
used a headset to give verbal commands and listen to all voice communications that were
heard during mission execution. Two confederates observed mission events from their
own computers, listened to voice communications with radios and headsets, and served as
the voices of the participating leader’s platoon leader, platoon sergeant, weapons officer,
Bradley Fighting Vehicle operators, fellow squad leaders, fire team leaders, fire team
members, robotics officer, and any other human entities on the simulated battlefield.
Using the radio, the observer/controller had the capability to communicate with the
confederates with or without the leader hearing these verbal communications. The leader
was free to use the radio to communicate with his leaders and subordinates at any time
during the scenario.

A researcher observed all mission events from a computer during scenario
execution, in addition to monitoring all voice communications using a radio and headset.
The observer/controller facilitated the mission execution according to the critical events
that were included for assessment on the Tactical Decision Making Rating Scale.
Though each leader was given the opportunity to conduct each mission according to his
plan, and change his plan whenever he deemed necessary, the observer/controller
exercised some control over execution according to the critical events included on the
Tactical Decision Making Rating Scale. This allowed each leader the opportunity to
implement multiple decisions, experience the consequences for each decision, and
allowed the researcher to rate each decision made by the leader during mission execution.
Critical events and subsequent decisions made by the leader during scenario execution
that were not included initially on the Tactical Decision Making Rating Scale were noted
and rated by the researcher.

Once scenario execution began, the leader was faced with multiple opportunities
to make decisions and implement actions based on information in the operations order
and in response to critical events and emerging battlefield conditions. All of the leader’s
decision opportunities and responses were observed by the observer/controller, the

? Given that leaders had far more training and combat experience with urban patrols than with urban
defense missions, all leaders from both groups were required to execute the patrol scenario first, followed
by the defense scenario. This was done to lessen the impact of learning the simulation interface on
implementing tactical decisions. As expected, the results confirmed that leaders had more difficulty
implementing appropriate tactical decisions during the defense scenario.
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confederates, and monitored and rated by the researcher. If the observer/controller
perceived that an opportunity to recognize and implement a decision presented itself to
the leader, but the leader did not respond, then the observer/controller intervened by
giving the leader a verbal prompt to consider the opportunity to make an appropriate
decision. The confederates were sometimes directed by the observer/controller to offer
these verbal prompts. In almost all cases, the leader was given a single prompt for any
one critical event. The researcher recorded the leader’s response to each prompt and
rated decisions accordingly.

The observer/controller determined when to end the scenario execution. In almost
all cases, the observer/controller ended the scenario upon the leader’s exposure to all the
critical events. In two cases, the observer/controller ended the scenario execution as a
function of poor decisions made by the leader that resulted in failure to complete the
mission successfully.

Procedures Following Execution of the Patrol Scenario. Following mission
execution, the observer/controller and one confederate with military subject matter
expertise conducted an after action review with each leader. The after action review
began with questions posed to the leader by the observer/controller or the confederate
about the decisions upon which the leader’s plan was based. The leader was given
opportunities to discuss his squad level operations order, review the tactical components
of his plan, discuss the rationale behind the decisions he made during the construction of
his plan, and discuss the reasons why his plan was successful or unsuccessful.

The observer/controller or confederate followed a discussion of the plan with
questions about critical events and decisions the leader made during execution. The
leader usually responded by explaining his decisions, his reasons for making them, and
the consequences that resulted. A dialogue between the leader, the observer/controller,
and the confederate continued until most or all of the critical events and decision points
were discussed. Probing questions to solicit critical thinking were then asked by the
observer/controller, such as “Under what conditions would you make different
decisions?” or “What decisions could you have made that would have led to a more
positive outcome?”

The observer/controller completed the after-action review for the patrol scenario
when he felt the leader had a solid understanding of the importance of making effective
tactical decisions and the overall training experience. Following the after action review,
the leader took a 15 minute break prior to beginning the defense scenario.

Procedures Prior to and During Execution of the Defense Scenario. The
procedures prior to execution of the defense scenario were identical to the ones used prior
to the patrol scenario, except that the leader did not take time to practice using the
joystick and computer functions. In addition, the observer/controller did not spend time
explaining the SVS interface, nor did he offer additional guidance on using the radio.
However, the observer/controller did explain some of the key differences between the
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two scenarios, as described in the operations orders. The procedures implemented during
the defense scenario were identical to those used during the patrol scenario.

Procedures Following Execution of the Defense Scenario. The procedures
following execution of the defense scenario included an after action review similar to the
one described previously for the patrol scenario. Following the after-action review,
leaders completed the Squad Leader Situation Judgment Post-Test and the SVS Leader
Perception Questionnaire. Upon completion of these metrics, the leader was invited to
ask any questions about the training experience and the SVS. The researcher asked
questions about the leader’s overall impressions of the experience. Upon completion of
these questions, the leader was free to leave.

SimFX Group Procedures

The SimFX software program was used as a stand-alone trainer to compare with
the SVS training experience that was controlled and facilitated by an observer/controller.
Up to 10 leaders in the SimFX group executed both scenarios during each training
session. Personnel during these sessions consisted of up to10 participating leaders and
one researcher. There was no observer/controller or confederates present. As such, there
were no verbal prompts given to leaders during mission execution, and no AARs
followed mission completion. Leaders were prompted to make decisions at key points
during the scenarios by the SimFX software.

Upon entering the lab, the researcher instructed leaders to be seated at individual
computer work stations. Each leader worked at his own computer work station. The
researcher asked leaders to complete three packets in the order in which they were
presented. The first packet consisted of the Biographical Information Questionnaire, the
Decision Making Style Inventory, and the Squad Leader Situation Judgment Pre-test.

The researcher directed leaders to read carefully through the second packet
containing instructions for completing the scenarios (see Appendixes L, M). The
researcher instructed leaders to follow the directions contained in the packet and
complete the patrol scenario first, and then complete the defense scenario. The
researcher told leaders that only questions about using the computer and the SimFX
software functions would be answered. The leaders were encouraged to work alone, to
solve problems on their own, and to do their best regardless of their level of
understanding of the simulation or the training experience.

Leaders were instructed by the researcher to complete the third packet after they
finished both scenarios. The third packet consisted of the Squad Leader Situation
Judgment Post-test and the SimFX Leader Perception Questionnaire. Upon completion
of the third packet, the leaders were directed to an area outside the lab where they could
ask questions about the SimFX training experience. The researcher used this opportunity
to ask leaders about their overall impressions of the SimFX tool. Following these
questions, leaders were free to leave.
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Results
Biographical Information Questionnaire

All the leaders who participated in this experiment were non-commissioned
officers, were the rank of Staff Sergeant, and had 11B (Infantryman) as their military
occupational specialty (MOS). The average age of all leaders was 28 years, and the
average time in service was 8.5 years. When asked if they had combat experience as a
squad leader during urban operations, 87% reported that they had. Those who had
combat experience reported an average of 97 urban operations completed as a squad
leader. On a scale of one to seven, one being the lowest rating and seven the highest,
leaders were asked to report their level of proficiency using computers. The mean rating
of computer proficiency was 4.25 and the mean time per week using computers was 12
hours. Leaders reported that they had used an average of four Army simulations in the
past year, and that they had trained an average of two times at the McKenna MOUT site
at Fort Benning, Georgia. The mean amount of time for playing video games per week
was 3.5 hours.

An alpha level of .05 was used for all statistical tests. As determined by
Independent-samples #-tests, their were no significant differences between the SVS and
SimFX groups on any item on the Biographical Information Questionnaire except level of
video game proficiency #50) = 2.067, p = 0.044. Leaders were asked to rate their level
of video game proficiency on a scale of one to seven, one being the lowest rating and
seven the highest. The mean ratings for this item for the SVS and SimFX groups were
4.36 and 3.23, respectively.

Decision Making Style Inventory

Scores for each of the three types of decision making styles scales (Analytical,
Intuitive, Regret-Based Emotional) were calculated for each leader. Independent samples
t-tests were conducted to determine if there were differences between groups on any of
the three scales. No significant differences on any scale were found.

The possible range of total scores for each of the decision making style scales was
a minimum of 15 and a maximum of 90 (15 items per scale, one to six points possible for
each item). As discussed above, the scales were believed to be orthogonal, suggesting
that each scale represented an independent dimension of decision making style. As such,
a leader could score high or low on more than one scale. Table 2 below shows the
descriptive statistics for each of these scales.
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Table 2
Descriptive Statistics for the Decision Making Style Inventory Rating Scales

Decision Making Style Inventory Scales
Descriptive Analytical Intuitive Regret-Based
Statistics Emotional
Mean 72.85 68.10 43.31
Standard Deviation 8.92 7.44 9.10
Range 37 (50-87) 35 (53-88) 39 (28-67)

Leaders tended to score relatively high on the Analytical and Intuitive scales. For
purposes of comparison, leaders’ mean scores for these scales from this experiment were
generally higher than scores from company commanders reported in a previous report
(Beal & Christ, 2005). In addition, these scores were higher than those reported by
Nygren (2000), who used college students as participants in his studies. However, the
leaders’ mean scores for the Regret-Based Emotional scale were lower than Nygren’s
reported mean scores for college students.

Squad Leader Situation Judgment Pre- and Post-Tests

A Mixed Factor Repeated-Measures ANOVA with one between-groups factor
(simulation) and one within-group factor (pre/post SJT) showed that there were no
significant differences between Squad Leader Situation Judgment pre- and post-test
scores within either group. This suggested that the tests shared similar levels of
difficulty. The analysis showed also that there were no significant differences between
groups on scores for the tests. As such, the pre- and post-test scores were combined to
form an overall Situation Judgment Test score for each leader to be used in additional
analyses, as described later in this section.

Tactical Decision Making Rating Scales

. A group of military subject-matter experts developed the patrol and defense
scenarios to offer leaders opportunities to make effective and timely tactical decisions
during mission execution. The scenarios offered all leaders the same core of critical
events and decision opportunities, regardless of whether leaders used the SVS or the
SimFX simulations. The differences were that leaders who trained with the SVS were
prompted by an observer/controller to recognize critical events and implement decisions
during mission execution, whereas those who trained with SimFX were prompted by the
simulation to make decisions at key points during the scenarios. As a result of a leader’s
actions during execution and the observer/controller’s responses to those actions,
additional events could have emerged for the SVS group, whereas the presentation of
critical events during SimFX was predetermined. Therefore, no additional events could
have emerged for the SimFX group. In addition, no AARs were provided for leaders in
the SimFX group.
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Rating Tactical Decision Making. During mission execution for leaders in the
SVS group, each leader received a rating for each decision he implemented at each
critical event during execution of the scenarios. If additional events emerged during
scenario execution as a result of the leader’s actions or the observer/controller’s
responses to the leader’s actions, then the events were noted and the subsequent decisions
made by the leader, if any, were rated. The researcher assigned all ratings during
execution, and then corroborated ratings with the observer/controller and the confederates
either during or at the conclusion of each scenario.

For leaders in the SimFX group, all of their responses to events presented in the
scenarios, and every other computer function they initiation, were recorded automatically
by the SimFx program software. A group of military subject-matter experts were given
records of leaders’ scenario executions, and then rated each leader’s tactical decisions at
each critical event presented by the scenario during execution according to the criteria
shown in Table 1.

All decision ratings were assigned a corresponding value for purposes of
statistical analyses. These assigned values were based on the ranking hierarchy presented
in Table 1. The range of values was from 1 to 13 (1 = worst possible tactical decision, 13
= the best). Statistical analyses that included these values were described below.

Analysis of Scenario Execution Times. A Mixed Factor Repeated-Measures
ANOVA showed that the two groups of leaders did not differ significantly on the time
they used to execute either the patrol or the defense scenarios. This analysis showed also
that times to execute the scenarios within each group did not differ. These results
suggested the following: (a) regardless of the simulation with which leaders trained, the
groups spent equivalent amounts of time executing the scenarios, and (b) regardless of
the scenario, execution times were equivalent within each group.

Analysis of Percentage of Tactical Decisions Initiated During Execution. The
total number of tactical decisions that were implemented by each leader during each
scenario was calculated. This total number was then divided by the number of critical
events presented during each scenario execution (33 and 40 for the patrol and the defense
scenarios, respectively) to arrive at the percentage of tactical decisions initiated during
scenario execution. A Mixed Factor Repeated-Measures ANOVA showed significant
differences between groups on percentage of tactical decisions initiated F(1, 38)=21.172,
p = 0001, with a moderate effect size (eta squared = .358). The same analysis showed
that within-group differences across scenarios were significant F(1, 38) =28.439, p =
.0001, with a moderate effect size (eta squared = .428) (see Figure 1). The mean
percentages (and standard deviations) of tactical decisions initiated during the patrol
scenario were 92 (11.8) and 76 (4.5) for the SVS and SimFX groups, respectively. For
the defense scenario, mean percentages were 74 (19.6) and 66 (8.8) for the SVS and
SimFx groups, respectively. There was no significant interaction.
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Figure 1. Mean percentage of tactical decisions initiated during scenario execution.

Analysis of Ratings Values of Tactical Decisions. The values that corresponded to
the ratings for tactical decisions were analyzed to determine if using different simulations
(and, as such, different training methods) had an impact on leaders’ tactical decision
making. A Mixed Factor Repeated-Measures ANOVA showed that there were no
significant differences between groups on ratings values for tactical decisions. However,
the same analysis showed that within-group differences across scenarios were significant
F(1, 38) = 5.162, p = .029, but with a relatively weak effect size (eta squared = .120) (see
Figure 2). The mean ratings values (and standard deviations) for tactical decisions
initiated during the patrol scenario were 10 (.572) and 9.05 (1.46) for the SVS and
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